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(54) DC-DC CONVERTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the drop of 
conversion efficiency by making the capacitor of a 
snubber circuit clamp it at turn off of the first 
semiconductor switch element, and turning on the 
second switch element at turn on of the first 
semiconductor switch element, and discharging the 
energy that the snubber circuit has absorbed to load 
SOLUTION: When a semiconductor switch element 2A is 
turned off, a snubber circuit 1 3 absorbs the energy 
accumulated in the leakage inductance and the wiring 
inductance of a transformer 4 through a diode 3B. Next, 
when semiconductor switch elements 2A and 2B are 
turned on, the charge accumulated in the snubber circuit 
13 is discharged by the course of the snubber circuit 13 
— ► the semiconductor switch element 2B — > a 
transformer reset winding 42 — » a DC power source 1, 
and the energy absorbed with the snubber circuit 13 is 
discharged. In short the diode 3B performs the role of a 
snubber diode, and the semiconductor switch element 2b 
works for power regeneration. 
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#«s©te*-©ffi^^*tiEB 2 <o%mr--j*<o%w&8iA 

m 1 ©C^ t *5E« l © *S»flc x y t SuEB 3 
©^ft^^y^^t©MJ!|g^H^ v tffE3«^ 
x-i'y^©m2©«S^Sr«rEXES©4 , IS«^lc, WE 
3 ffl^x-r y ^©fS 3 ©SS^SrliMEJil 2 ©^flc^W y 

t StrE^ 4 ©^fr ^ J[ y <?m* t nwwaus. 

iWE3«^^s/^t©|Sic, WE^lffiS©rftffi^ 

[0017] ±E5ff#« 7 ©5S^^^:*^v^Ttt, S 1 ©* 
K k m 1 ©x^= v^vf - k £%?l&ffi 

vit% 2 ©x^<BK*«fE* 1 9>*mto*<t vrm* 

^tSrit?!l«iKUfcm 1 ©jSJBIUKtJSl ©*!&=< 

^-^ k zmw&m vitm 1 ©«»is]k^^e^ i <o*i- 
'<?'<*<-YkitmvL. mi<om±^^-~ h'&mzm 
i ©s^lHiKt » i ©«*= v-9-t©giK^t«trE 
S& 1 © yV ^— K t WES 2 ©¥£#* y k © 

i^x 1 5rit?ijgi^ Lfcfg 3 ©x^/<H»%«rta 
?|2©^flty;-ry^^i:M?!lt^ ^2©^*^^- 
— Yks&2 ©ffiib y r y ya, k *mm& ufcm 2 ©s 



f 



&m®k%2 ©*§»=» ^I'-y- t ZUM&&LK.f& 2 © 
ttlblHlKSrMEm2<D7;^^^— Vtmi\Z. J&2 
© K t irffi* 2 cdE^JIhJK £ Sg 2 ©Mtb a 

^ i: (ommM t atriESs 2 © *y *- Kt meh 1 

[0 0 18] ±iBS#Jg8<D5§IEtUo^Tli, Jgl©* 
a— K i * 1 ©* a Vf* V* fc frift&IStt 
LfcSg 2 ©*-^<li]8&£litIiBSfS 1 ©iN»#*W 

si©tta^*-Ktmi©*ibyT^ h 10 
t *raistt utss 1 ©e^ijiHiK t sg 1 ©*§#& => 

fciltfiJ&iRLfcm 1 ©ffigbB£*ttE£ 1 ©*•?- 
/tjfj*— Kt3fe?9fc, Sl©lsJ±^d--KtBl© 
0£!)7^ ^££il?0&&LfcSill©B£lH]J&«:tifi2 

« i ©at?aiHiK t mm% 1 ©*§# = t v&mM. 

« 2 ©*-*v<aS'f f 5'1>- 1 Sr jffJO^LfcB 3 ©*^< 
HKftWB«2©jp»#^-f yfilHF-fcaWK, SI2© 

fcm 2 ©jt^BK t m 2 ©«& =• v?** t zmmwm. 

Lfcfg 2 ©If DjED&fciKJfaJI 2 oxi-sW K 

m2©iu^^>rd— Kt»2©ni4yr^ 

iriS^SSR Lfcfg 2 ©iHldfelHl&Sriiflfam 2 ©E?!IIhI?& t 
mfESS 2 ©*&» = >^ 1 ©£ft£ t MISS 1 <o*m 

tt£R]£, WB*2©«5IT-Afcov^Tf>±BfcHC. 
<, fM©*^®^ S5©^^<lH]K v ^3©tt|i) 

Bit, 3!4©*§SbB8, »3©B&BB*J:tfB4©B 
£0B&*ft«i*»M-5w (IS**l 0© 30 

[0 0 19] 

[&w<D%M<omm si»4r©^^©fsi©siis©^ 

«fc*-*1s]KB-ei!>5. 0 2 4 fcjjr*-1E3lEMi&»fc*-*v< 
BK7«:«*. ^-f**- K3B©-#©«**Bffi»- 
ft#&4 1 if^7>f ? fif2Ai:»i^(C > ¥ 
#^^- y ^|g^2B©-^©ffl^SrSffi«y-fey h# 
&4 2 i^*- K3Ai©«igE^lC. ^t-K3B 
©«L*©Wy-*¥»(M-f 3^iff*2B©ffid;©ffi* 
fc. *^<[I]gSl 3£^*-K3B£W*;*^s'^ « 
H?2Bt ©M?iJ8^£ t y ^IK* 2Ab^ 

B 3 KB 1 ©»«*»**■*-. 4:fc\ El©* 
BttAttflsiiB 2 4 ©»£•*: R*4©-e» »TTIi»» 
£©*£fft?H-rS. -rt£t>*>. m^»yf3Hf2A 
i!?-yt7Lfcif, *-^Bg&l 3#XJES§4©it 
iW 9 9 i. VSatS'T * Kgx-kix 
fc:n*,^-£ x ^^--K3BSr^UT!Ri|Xi-5o ft 
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^2B->gJEE2§y-fcy h#&4 2-*ilLffimMl©£S&T- 
tlL, *-*v<BBl 3 T?KJK bfc^*A"¥-*iMS?fc 
Scffl1-5„ oJO, ^a|--K3BH:;*-*v<^-f;*-— H 

kVXttft-tZ. B2lc|ll©^t»JSr^i- 0 CJili, 
SiKWRl ©]E*«j*?-*iN»#^-f yJ-m*2At? 
4*-b'3Ab<D&MM.\c, Eft«Bl«>ft«itt 
SS^Sr^ffiS-ft^iH4 1 tfffgSty h#&4 2 t 

©sawiK*ft€ftsa*ufc*#w«t?. atg^Kiiiia 

li*<H C'i©T*l¥*ffl(4^BS'r5o 

[0020] B4l4r©36M©SB2©iat©^BS:*i" 

»4, x-r*tr4*—Yi 1 t^^=>>'7 f >'^7 2«rii: 

?|JIC X ttlb^*- K8 1 bWhVT? 2 
UfcE3«JliIK t *t»3 >-x ^f" 8 3 t ^k?0 
g»Lfc*«lBI58 fc*-*-/*^ K7 1 i:^lc x 
$f>lc % Bfe^*- K9Sr±IBiS?!llHlKi:ffia='>'7 J 
Vf-8 3©g^t, K3Bt*«ft:^>f?'^ 
^2Bt©S^^I-SiKLfc^c$)5. oS9, B 
l*Stt«a2fc*r«-ca:» ^-f/<|HlKl 3ti*)KJtZ 

^^BiSl 3-C»*a^tt?&ir5S^U*V^ 

J --y<3-m*2A<D?->*7m<onK.±%-m$:8)®itZ 

riiiS-etJfeV\ B4lC*i-'t>©l±. r©^)SSr«P^:L 

#5i9^-r5t>©x-fc5«, 

[0 0 2 1] B6Sr#KbT, M^>fyfif2A 

t-^iJSiBcS^fc^^^vx^f-? 2©. mffio^* 

m*2A&9--y*7-fz>^ xl-/<=iy7>+7 2*5 
i)£g|t#^^5'?-3(f^2A©«E±#*Sr»«9i-5. ft 
IC. ^^^-y^^2A>65^^L-CV^^^®, © 
( c x ^3^7 2lC«*.6>Hfc««fSr. 
=>^V1h7 K8 l-*«fjyr4> b/U 

8 2-»ttl!j='^X>f-8 3^*»:^-r5'?^2A© 
SKtv ffiJ&yr* h/P8 2*5io:ttlb3Vx^-?-8 3 

i-acm-r^. 7 2^0 v4T*&m-r?> 

fc, ttlbyr^ h/W8 2K*ifciifc3i*^-KJ: 
(3x ttl&yr^ h/v-8 2-»ffi|b='V-rV-9-8 3-»^^ 
^ K 7 1 -►JfJib^ K 8 1 ©SIST-mie#Sft 
iXx ffilb^vx^f-8 3Cx^^-S:»t. *?>t. 
^#^-f y^B^F-2A**7©MB®K» ttl&^^x 
3KWz-btitzm.ffi%. ^tb= VxVIJ-8 3-^leI 
^-f*-K9-»^^<BBl 3 -^E«t®l 1 ->£J£2§ 
-ft^«ft4 l©SK-e^^<laIKl 3^tScffli-S. * 
UT» ^ft^.'f S'^ig^2Ai 2BiS^«FlCd->UT 

Sr. ^^IhIKI 3-»^«fr^^yf 1 ^2B-»aE£ES 

y-fey h^4 2-»s«mni©aB-cwtu 
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jgftftg 1 ©Affi«« : ?-&3BBE«-fc&ii|4 1 £g 
fflS!)tyh#|l4 2i ©SS«jKfc-tix«v»Ri-«tt 
ttH4fc»i-t,Oi±<|5IC4©T» ttHW:*«rt-8. 
[0 0 2 2] V^-f*tO«fc*JV^rt>. WW*'*' 

y^StHF-2BO*V»IB, ****** y***2BK 
tt, *7v<B» 1 3 Sr«J*-**5 a yf* ^f-©#®#£ 

6K.mHMn*M) tU 5^31^2 B© 

0A«at-«t«taBfi-«.'rwcj: 

[0023]'**:, H4, B5»±v*-fixt>l57*!7- 
Kaa^-^K^t/<@», *MbBM»3J:VB£4'W 

7tt2«7*7-HaKMUfe1>Of, *©S*BK 
fcjtfLT. Xf/^^t- K7 1 t^t/<3yf>t 7 

2 taaimcifcx'*v<iBift 7 fc^***^ 2 

*82i *jft?ggsR Lfcfg 1 OBtJIEIBKlfiiba v 
f" 8 3 ^iSMStt LfcttJ&BgS 8 fc* *— K 7 

lt^?0C SfclC, E£^*- K9*±E»l©iE 

jm&h&ma-s'f-s-v-z 3 £©&&££, iSft«Ri 

©jE««^*©IBfc*il«x^LT«*Sil«. BI so 

^t/Wt-Kl 0 1 i^t^yfyfl 0 
2 fcS?iJ&«Lfc*Tv<BI& 1 0 * 
2Biife?9fc v 4fc. *Mb^*- Ki 1 lifllSbDT 
fibril 2 4*ia?8^LfcS2©iffJ9BKK:«ft = 
1 1 3 £iE?!l&ijslLfc*i«B8& 1 1 ***** 
-f*- K10 1 fcSfcJIfc. Sfclc, B£**3— K12 
*±EJR2©MBaB»fc*Mb3>'7*>-!fl l 3ir©giK 

[0024] Hi 0fcB7©»mfcjg$:jjH\ rrr* 40 
14, ¥$#*>< y***2Afctt**5*-*v<3Vf f V 
t72 ©«afa*^*-©0flHttff 
¥*^Wyf-* : f-2A*S^-V*7-#-5tt, *TV< 
= yf>t 7 2 y 2 A©1K±#^ 

<^5»KKDlc» *7v<= 7 2lcS*.g>JvC»5 
«ffi£*-*v<aVf f :'i>-7 2^«J|b^-r*-K8 1-Mt 
Ibyr^ h/P8 2-»ttSb = >x>-f-8 3-*^*My 

f*-f2AogB-p, tiibyr^ h-^8 2fe±t«ii&3 

^^■^8 3 KLftflffS. ^f/^yfl't? 2#0 V so 
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S&Mtfca^-Mr-U:,}:!). ttlbUT^ h^8 2-»i 

— ks 1 <Dm&x-nm*ffith. Wto**?** 8 3 i:a 

ftlC, ^#^-fyfltf2A#*7 

©»RB®C ifta^fs 3fc3M.e>*vTV5«ffi 

14, m 3 8 3 -+B&** k 9 -+\M.ffimm 

-fc#iH4 1 ©SftTiHtU iSffimSgi i:i^^f- 
¥9fM*?**?2Blcf*JH-3*7v< 
@B10, ffiJtbBKl l«JJ:WE±^*-Kl2fco 

[0 0 2 5] 08f4/N-77*5 yi^fcSJSLfcfc© 

•jv<3 yrvt 7 2 1 ZWmm Lfc*7v<BSS 7 Sr^# 

8 1 ti|)!)7> h^8 2fcSr!tt?BSS»tfc*l©S[yj 
HRfc. Wbav^v^s 3SrH?B««Ufc*|JibiaK8 
K7 1 i&*HC, $ H4^-f * 

— K 9 *±E* 1 ©BJiJ!alKtttlb= >"7* V* 8 3 4 © 
SSRjft 4 , iS«tm2S 1 © jESflSffi^- 4 ©K Ki-tn? JtJS 
«LT«J*SivC^5. PMlC, X"7v<*-f*— K10 
1 t^t^ay^tl 0 2SrE? ; !lSigcbfc^^lH]K 
10SriMfff^W , y^*^2BtjfcWK» *fc, HS&* 
-f*-Kll 1 kHMhVT? h/H 1 2i:4-il?!lSittL 
fc*2©il5!ia*K:, ffl^yfytll 3Srii:?!|g^ 
LfcffiftlilK 1 1 K 1 0 1 £M*0K, 
*6K» Bft^-f*-Kl 2^±Em2©iI?iJ[HlKtffi 
liayrytll3}:ogSjSt, Smmi! 1 ©Aim 

[00 2 6] 12 1 1 \Z® 8 ©i&fft£^£*-f 0 r^f 
14, ¥*{M^y^**2Afctt«1-S*:>v<3Vf*v 
f-7 2©mit^*^^-©I§I4»f^»COV^TRWi-5. 
¥*«:^Wyf-3rj-2Atf>->'*7i-5it, 

^ yfyt 7 2 as****-* 2 A©mffi±#* 

Sr»S!li-5o 5^**2 Atfa-fLT 

i^JWM®^, x-j-^<3 yf^t 7 2 tc#x e>^rv^5 
tt^Sr^T-^aVf*^? 2-»*Hb^-f*-K8 

ayr^ h/P8 2-Mi*=v9 f i'i»-a3-»iNir#^y 

f 1 *^ 2A©«Kt?. MSbyr^ H^8 2*iJ:t«i*3 
VfVt8 3(cS5tmi-5„ ^/<a>^»V^-7 2#0V 

£vmt-rzb$m®\z&nu m/iur* b*8 2\c 

»3>f^8 3^T"^^-fd— K7 1-Mf|b^4- 

— K8 1 ©SK-cm^ifttb, «gb=> y/yf 8 3 K:r 
*^-Sr^i-. ^*^/yfi^2AiSt7 

©»ra®iw, Miba^x^f-s 3^cSx.e,J^Tv^5m« 

14, ttftaV^^f-S 3-»H4^-f*- K9-»mtM 
1 ^ v-tJ- 3 1 A-»^flES— i?C^4 1 ©iSKT-tt 
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2 B25*V©8l!S3©~@fc:gJE&4 L-CAttfcftHl 
¥S<**^^£*2Bl::ttJg-t-5*^<lE]& 
10, *Hb@»l lisJ:tFHft^*-Kl 2Kovnt 

[0 0 2 7] @ 9 (Cg| 8 OKJgff**-?-. y 
2 A £ £JE3t-&#« 4 1 ©&&£ £ ©HdffiSb 
!) 7* h/1-8 2£, ^^^d-- K7 1 i^t^ai' 
fvt 72t SriE?!lgi®L*:*7^l2]8& 7 
s^Si^A^^fc, ffiSb^;*— K8 1 £*S 
ft = ><f>V 8 3 £ Ufc IS 3 <Di£?yie]g&Sr* 

7/<:?W K 7 1 £ *-*v<=» V^-fr 7 2 £ <D&m& 
m®})-r? hA-8 2 £££&-&#& 4 1 ©«&£ 
£©HK, $t>^v Ute^*- K9*±fBS3©iEy!l 

2 B £ 3EJES£-Jfc#ll 4 1 ©&&£ £ ©Hfcttlb !) 7* 
h/H 1 2£v Kl 0 1 £^-?-/<3^7* 

>tl02i «riS?BSiKUfc^^lHlK 1 0 
'f s^SH^BiMJiJi::, *»^-f*-Kl 1 l 
£ *t8> = >x Vlf 1 1 3 £ SrS?*J&i& t fc^ 4 ©i£?!l!s] 
K&^^^'C^--K1 0 1 £*>/<= ^r^f-l 0 2 
£©g«££> m®})T*hsi<l 1 2£&Eg-&#i» 
4 l©S^£©(ai-v SfeK, Kl 2£ 

±fBjs 4 ©«?aiuK©«ifes £ , mmmm 1 ©*«« 
^£©P4^-t*t-eitSiauT«^$^5o c©m> m 

* 7 2 Sr£f!-f.5fc©WM'r j'^SH^ 2 BlCi§*£ 
J;5tci-it,©f *>5. 

[0 0 2 8] «±T-I4, i£«m2SmHSrlilJ-S£ UT 
lioTi^fcfe, m£©gfc5fe©l::lijgffiT-#ft<& 
•5£v^pP^Jg^StvTV'»i < , r©£lco^T, fitTK 

g&&s©fc*#i**-*-. i-«fet>, j£«m^i©Effi 

fcH*Wtt*<f 2 B ©-;*©«* £ *V 

k3b©-*©«^k St, ajsmsi i 

Ktt^NVttxW ^ ^ 2 A ©-#©«* £ *- K 3 A 
©-#©48^ ¥3S^*^s>^2B©te#©J8*JJ:tt: 
XE« 4 4 1 ©-#©Sg^- £ ?4 *- K 3 A 

©tt#©«*#, 94 **- K 3 B ©*&#©«* lt«N» 
fc*^y^2A©m;fr©i^£gEJEl§4©-&#&4 1 
Sfcfc, 3EES4 ©-ft#«4 3 ICW: 

*t&jR$*iTv>.5. E2 6©i!ifft£7g£@2 8U:?Fl\ 
^MStflc*^ 2 A*s J: 1/2 B Srd-vUTi^5»IS®»c: 
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^yf2A, 2 B£;i-7L-tV^28IS©K, SHS4© 

3 A, 3B£;frL-Cii:M®illtwEJ£$*vSo 
[0 0 2 9] H2 7te7^y yS«iE«-**«*Sl 
B©&3fetBJ£^1% IfilHfcisvvC* CfttKlOjBllfli 
JSfdii|^^^ 5 ,f2C, 2D©-^©«^iK jt 

ftmmi<o&mwi&*Kft*m#x'(v'}-2A, 2B© 

-#©48^2*, ¥##:*>r 5^2D©te#©S»Ktt;g 
flEg4©-&#*|4 1 ©-£©8g*£¥$#*-r y*2 

10 B©te*©«^, y^2c<om^<omi-\c 

li^ft^^ 5 '^2A©<t&*©«gTF£ 4 ©-&# 
S4 10ft*©SW, &ES4©-&#iGl4 3lC»ig 
iSlalK5iei5 v S««lHlK5lc»1^7^/i'^6iS*ti.^iv 
88S«T/CV>5. H 2 7 ©»f£88g£B 2 9 . * 

JMMWy?2A. 2DSr*VUTV5»ra©»cKffiS 
4*:E#fiK.BffiEU 8ii£@B5;SUl/:¥tt7^?6 

2/^2 8, 2CSr^-^bTV>5»iH®»caEffS4SrA^ 

20 A^lwH«ES^S:«i^i-5. 

[0 0 3 0] 02 6©4|rg\ iSjtmSl ©S^cSJESrE 
dl, S/hmjISrEd 2, ®flE#Edl©£# ©^*ft: 
Myf2A, 2BiS^-^LTV>5fflKSrTS 1, «jE 
iSEd 2©£#©^^'fs'^2A, 2BiStyLT 
V^»TS2> ¥f«:^5'f2A, 2BlC»ixS 
«iKSri, r©£t©^#^'f 2A, 2B©mjE 
PTF&VS £-*-*£> ^^7f2A, 2BAS^-^ 

PON=2X (VSXixTON) 
so £#5. Sfc, W^«JEa5-«©4&^liTS KTS 2 
£/it), »«E«j!ltiffiaSEd 2©£#I4^*^'<S'^ 

n 1 : n 2, aflE»©-**»4 SK*ii"5«E*V 

T2tt5t> 

VT2 = E d X n 2/n 1 

iSE d 1 ©JM-fcisvvcfcHEtrllilfcv** 

t?*>5£v>5KSasfe5o 

40 [0 0 3 1] i£^fl;agSrm«35« (AC) WMl 0 0 V 
*fc!42 0 0V*>fc, ^*-KSJffiSlCtt)^i£SJ(t 
UT»S«fcov^A«W&fclM!i-*. AC10 0V© 
i^Ed2 = 90V, AC 2 0 0V©i^E d 1 = 1 8 
0V£ft<&. r©£#. TS 2*r2XTS 1 h***) . A 
C 2 0 0 V ©$§£•£ JtKLT AC 10 0 V©#-g-©## 
^^y^©»iia^l4«l2«£45. *fc, 3E£ES§© 
#»tfc«rl : l£i-5£. »«W*«J*i"6^*- K 
\*l 8 OV£t±©Wffi©t©%S5£1-5J:5lJ:1-5. i 
©^ili@2 7©«-g-tl^«T, Kmil<E#ttV^»«- 

so tttit^ilSV^^KJt^-C, v?-2K, 2 
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B, 2C*J,tU t 2D©^iia^iijl,pL % *fc» &St0 

9 x ft3fe©fiiS-i£*S&g1I-ettU aiiSmjSlUE©^ 
** *- Kfc»£E#*t < £5«ft t> © MW5 k v> 5 Ifll 

1 0 0 3 2 ] ±12©.}: 5 *IBJ«trlBHM-S - 1 *^IBft 
«JEig£S©E8E-fiiBE!&£EBfc:o^-C, £tTt-IftW 
1-5. SI 2 ttft>*S*lkeflHI (S 5 ©**©**) 10 
&*1-0B0-?fc3.--0 2 6 i©te*&»4, &BE#4© 
-&#«4 lO-ae*?*^**- K3B2:**** 

* 2Ai ©tt?0&gg£fc:, 3EffiS§4 ©-*#it|4 2 
©-#©»******* y*-2Bfc^*-K8Afc 
©ESHftttAl::. ***** 1 3 fr*'**- K3 B fc* 
$** * yf2Bi ottTWMUl t ***** yf2A 
i y**- K 3 A i ©**S*Am£. ; EKM 1 ©E 
******* 7*3 0 ©-#©»?■£; ****ie 
A********** yf2At^t-K3At© 
M^O^tt^ifcv ^^30OHl 3 0 ASrgJE 20 

g4©*K«fr?-fc, 7>f?f3 0©?|2©*g^3 0B£ 
^* *- K 3 B fc *** -yf2Bi ©tt£l**£ 

ES5 0 £A2J®jE&tti!elK4 Oi7/fyf30fcO|| 
«i«x**LT**LfcjfiK:*>5. 

[0033] in 1 2 (ommz&^x, \s.mwa 1 ©m^ 

*A**ffi*Hil§I*4 0fcJ:9*tHU ^ttittAS^tt 
£Ltfc*5iM*H*5 0fcJ:9, ** 7*3 0 Sr** 
3 0 BW\cmmTZ>. r©i^llB2 6i:Bi:253f 
'<-***fcft0, BB2 6iR*©»fts*ffftt>ih,5. 3° 
r*Uc**U ±IB««B4t*Bf)t««T©it»4, **? 
*3 0tt**3 0A*fc»RSiv HliW*©153 
l~<-#*jfcfcft3. 02 01:01 2W?f3 0Sr 

3 0A«fc«KLfc«6-O»fls«»SraH-. *ftfc>*>. 
r©HlK©iE«El±i^l6fftt, *****y*2A«r*:' 
UTV^5»IB<Dfc«ffi*4«r]E*KttfcaWU SSEIsIK 
5*J:tW»S*6 fc*U"CA#fc*«m*«:fM&i- 
S„ &l:* *****y*2A**:7L"0*5»IW<2>fc 

«m«4oawa*A^f-ai, gjE$s-&&iSS4 2*5^ 

tf^*:^K3Afc^tT****lfc:E&£it5. ft «° 
*5, M4 2ttl53^-^®»^li!)-fey htli 
LTfWBU 25= W<-# LTfls 

[0034] flO*t/<fflll 31:4. 5** 

**-E£»*fcoVvcRW*5. *£*** ? * 2 A 
&fi->*7Lttk%. *l©***B*13#*flE* 

4 ©if *W >y? 9 ^x&XXf&M'f 9 >x\cW 
fc&Jxfc***-*-*. y**-K3Bfrfl-LTR** 
5» ¥*#** yf-2AiSt.V2BiiRmz.*> 
UTV^5*IW®K» IIO^BBI 3fc**.fcivC so 
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